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TH E R O LE  OF TH E  A C A D E M IC  C O M M U N ITY  
IN  TEC H N O LO G Y D E V E L O P M E N T  FO R  M IL K F IS H  F A R M IN G
by
M e l ch o r M . L ija u c o *
In tro d u c tio n
I t  is  no t v e ry  c le a r  when and how the c u ltu re  o f m i ik f is h  s ta rte d  
in  the P h ilip p in e s  and w hat fa c to rs  and cond itions  in fluenced  the d e ve lo p ­
m e n t o f c u ltu re  m e thods. I t  m ay  be assum ed, though, th a t o ve r coun tless  
decades the f is h  fa rm e r  has c o n tin u a lly  looked fo rw a rd  to , o r  t r ie d ,  va rio u s  
techn iques in  se a rch  fo r  b e tte r  re w a rd s  fo r  h is  e f fo r ts . U n fo rtu n a te ly , 
p re s e n t-d a y  f is h e ry  b io lo g is ts  and f is h  cul tu r is ts  have on ly  a fa in t g lim p se  
o f the past f r o m  a hand fu l o f re c o rd s  d e s c r ib in g  m i l k f is h  pond designs and 
m anagem ent p ra c tic e s  p re v a le n t a t the tu rn  o f the 20th ce n tu ry . And 
s u rp r is in g ly  enough, some o f these p ra c tic e s  a re  s t i l l  v e ry  m uch  ev id e n t 
in  the m ethods p re s e n tly  em p loyed  in  ra is in g  m i l k f is h  in  b ra c k is h w a te r  ponds.
The e x is t in g  m ethods m a y  be d iv id e d  in to  th re e  c a te g o rie s , nam e ly ,
(1) the " t r a d it io n a l"  o r lu m u t"  m ethod, (2) the " im p ro v e d "  o r  la b - la b  
m ethod, and (3) the "n e w " o r p lank ton  m ethod. The f i r s t  is  a c a r r y -o v e r  
f r o m  the pas t w h ile  the second becam e p o p u la r in  the m id -s ix t ie s  th ro u g h  
the e ffo r ts  o f a U N -a ss is te d  p ro je c t o f the B ureau  o f F is h e r ie s  and A q u a tic  
R esou rces . The U S A ID /A u b u rn  U n iv e rs ity  a ss is te d  U P -N S D B  In land  F is h ­
e r ie s  P ro je c t is  id e n tif ie d  w ith  the p la n k to n  m ethod.
F ro m  the above, i t  becom es v e ry  ev id e n t th a t the th ru s t o f te ch n o lo g y - 
o r ie n te d  deve lopm en t in  the re a r in g  o f m i l k f is h  in  ponds as w e ll  as the m u lt i ­
agency e ffo r ts  in je c te d  in  the p ro c e s s , goes beyond w ha t is n o rm a lly  le f t  
to  the p r iv a te  f is h  fa rm e rs  to  p ro v id e . M o re  im p o rta n t, i t  fo re te l ls  o f an 
inc re a se  in  the in vo lve m e n t o f w e ll-e s ta b lis h e d  academ ic and deve lopm en ta l 
in s t itu t io n s , lo c a l and fo re ig n , in  d e te rm in in g  fu tu re  aqua cu ltu re  tre n d s  no t 
o n ly  fo r  m i ik f is h  bu t perhaps a lso  fo r  o th e r pond fis h e s .
The A ca d em ic  C om m u n ity  and a N ew -F ound  Role
The ro le  o f u n iv e rs it ie s ,  co lleges  and te c h n ic a l schoo ls w ith  
c u r r ic u la  in  f is h e r ie s  has a lw ays been conce ived as p r im a r i ly  in s tru c t io n a l.  
In  som e, i t  re m a in s  as such, bu t fo r  o th e rs , th e re  has been a p a r t ia l  
d e p a rtu re  f r o m  th is  t r a d it io n a l ly  academ ic  fu n c tio n . A t  v a ry in g  degrees
* S e n io r R esea rch  B io lo g is t, B ra c k is h w a te r  A q u a cu ltu re  C e n te r, In land  
F is h e r ie s  P ro je c t, Leganes, I lo i lo .
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depending upon a c q u ire d  c a p a b ilit ie s , these in s t itu t io n s  have e m barked  in to  
techno logy deve lopm ent in  some se lec ted  f ie ld s  o f f is h e r ie s .  The tra n s it io n  
in v o lv e d  ye a rs  o f in ce ssa n t c a p a b ility  deve lopm en t a im ed  a t o rg a n iz in g  h ig h  
q u a lity  re s e a rc h  m anpow er, a c q u is it io n  and a ccu m u la tio n  o f v i t a l  equ ipm ent 
and l ib r a r y  m a te r ia ls ,  and in s ta lla t io n  and s e ttin g -u p  o f adequate and 
fu n c tio n a l in do o r-a n d  f ie ld - ty p e  fa c i l i t ie s .
In  a q u a cu ltu re , fo r  e xam p le , i t  took  the U n iv e rs ity  o f the P h ilip p in e s  
C ollege o f F is h e r ie s  a lm o s t ten  y e a rs  f r o m  the t im e  i t  w as e s ta b lish e d  in  
1958 to  deve lop  an in i t ia l  c a p a b ility  to  conduct f ie ld  s tud ies  on some aspects  
o f fre s h w a te r  f is h  fa rm in g . A  few  y e a rs  e a r l ie r  the U P C F  had r ig h t ly  
fo reseen  the d ire c t io n  i t  is  to  fo llo w  b y  e s ta b lis h in g  the In s titu te  o f F is h e r ie s  
D eve lopm ent and R esea rch , a lthough  fu llf le d g e d  sta tus as a re s e a rc h  in s t i t u ­
t io n  came about on ly  in  1971 w hen the U P -N S D B  In la nd  F is h e r ie s  P ro je c t 
w as im p le m e n te d . A s a co -p ro p o n en t o f th is  p ro je c t, the C e n tra l Luzon  
State U n iv e rs ity  b ranched  out to  a q u a cu ltu re , and w ith in  a s h o rt span o f 
t im e , has m o re  than a b ly  developed and o rg an ize d  i ts  f is h e r ie s  s ta ff  to  a 
p o in t th a t i t  now has one o f the s tro n g e s t team s o f re s e a rc h e rs  and 
te ch n ic ia n s  in  th is  fie ld .
The M indanao State U n iv e rs ity  C o llege o f F is h e r ie s  w as e s ta b lish e d  
in  1963 and g ra d u a lly  developed its  s ta ff by d ra w in g  m a te r ia ls  f r o m  w ith in  
i ts  own ra n k  and g radu a te s . E le c tin g  to  concen tra te  i ts  e f fo r ts  on the 
p ro pa g a tion  o f penaeid s h r im p s , the co llege  gained n a tio n a l re c o g n itio n  
w hen i t  ach ieved  a b re a k th ro u g h  in  the spawning in  c a p tiv ity  o f Penaeus 
m onodon in  h a tc h e rie s . S ubsequently , the re s e a rc h  s ta ff o f the co llege  
becam e the nucleus o f the te c h n ic a l p e rso n n e l, a long w ith  the fo re ig n  
e x p e rts , o f the I lo ilo -b a s e d  A q u a cu ltu re  D e p a rtm e n t o f the Southeast A s ia n  
F is h e r ie s  D eve lopm ent C e n te r.
B ic o l U n iv e rs ity  and the U n iv e rs ity  o f E a s te rn  P h ilip p in e s  in  
L e g a sp i C ity  and C a ta rm an , N o r th e rn  S am ar, re s p e c t iv e ly , o ffe r  c o lle g ia te  
le v e l cou rses  in  f is h e r ie s .  B o th  a re  re la t iv e ly  new and the e x te n t o f w h ich  
these in s t itu t io n s  have a c q u ire d  c a p a b ilit ie s  fo r  re s e a rc h  and techno logy  
deve lopm en t fo r  f is h e r ie s  has ye t to  be assessed . N e ve rth e le ss , th e ir  
s tra te g ic  lo c a tio n  and p ro x im ity  to  aqua tic  re s o u rc e s  co n s titu te  m o re  than  
enough in flu e n ce  fo r  these in s t itu t io n s  to  engage in  m o re  m e a n in g fu l and 
c re a tiv e  deve lopm en ta l p ro je c ts  in  f is h e r ie s .
F u r th e r  s t i l l  and am ong those in c lu d e d  in  the f is h e r ie s  academ ic  
co m m u n ity  a re  s ix teen  te c h n ic a l schoo ls  and fo u r  te a ch e r educa tion  schools 
su p e rv ise d  by the B u re au  o f V o c a tio n a l E d u ca tio n . C o lle g ia te  cou rses  
o ffe re d  a re  m a rin e  f is h e r ie s ,  in la n d  f is h e r ie s ,  f is h e r ie s  techno logy and 
f is h e r ie s  educa tion . The la s t  cou rse  is  e x c lu s iv e ly  o ffe re d  by these sch o o ls . 
In  som e, c re a tiv e  and re s e a rc h  p ro je c ts  a re  re p o r te d ly  be ing  pu rsued  in  the 
f ie ld s  o f a q u a cu ltu re , food p ro c e s s in g  and co a s ta l f is h in g . I f  a t a l l ,  a 
v ig o ro u s  p ro g ra m  w i l l  l ik e ly  be needed to  deve lop  fu l ly  a se lec ted  few
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among those schoo ls .
In  the c o u n try  today, th e re  a re  s ig n if ic a n t deve lopm ents s u rro u n d in g  
the m i lk f is h  fa rm in g  in d u s try  w h ich  a re  expected to in fluence  the d ire c t io n  
o f re s e a rc h  e ffo r ts  in  the academ ic  co m m un ity . These a re , no t n e c e s s a r ily  
in  the o rd e r  o f im p o rta n ce , the fo llo w in g : (1) the shortage  in  the supp ly  of 
m i lk f is h  f r y ,  coupled w ith  an a c c e le ra te d  inc re a se  in  fishpond  acreage ;
(2) the in c re a s in g  co s t o f c o m m e rc ia l fe r t i l iz e r s  and o th e r m a te r ia l inpu ts ;
(3) the p e rs is te n t p ro b le m s  assoc ia ted  w ith  t i la p ia  in fe s ta tio n  o f m i lk f is h  
ponds; and (4) the in c re a s in g  danger f r o m  p o llu t io n  o f t id a l r iv e r s  and 
sw am pland a re as .
On the fa v o ra b le  s ide , the fo llo w in g  m ay  be c ite d , nam e ly , (1) the 
in c re a se  in  occupa tiona l o p p o rtu n itie s  in  f is h e r ie s ,  (2) the fa v o ra b le  c lim a te  
and o th e r fo rm s  o f in ce n tive s  and ass is ta nce  g iven  by. the g o ve rn m e n t to  
re s e a rc h  in s t itu tio n s  and fe llo w s  and to  deve lopm en ta l p ro je c ts ; and (3) the 
g ro w in g  recep tiveness  o f the p r iv a te  s e c to r to  jo in in g  e ffo r ts  w ith  re s e a rc h  
and deve lopm en ta l in s t itu t io n s .
Thus, the stage is  set fo r  m e m b e rs  o f the ca s t to  p e r fo rm  the ro le  
each has d e te rm in e d ly  accepted.
The O v e ra ll O b je c tive : In c re a sed  P ro d u c tio n  of M i lk f is h  Ponds
The la te s t f is h e r ie s  s ta t is t ic s  show the y ie ld s  o f m i lk f is h  ponds 
a ve ra g in g  about 600 k ilo g ra m s  p e r hec ta re  p e r y e a r. T he re  a re  reasons 
to  b e lie ve , how ever, th a t in  som e a reas  y ie ld s  go as m uch  as tw o  to  th re e  
t im e s  th is  n a tio n a l ave rage . N e ve rth e le ss , the o ve rw h e lm in g  co n ce rn  is  
unde rs ta n d a b ly  to  in c re a se  p ro d u c tio n . The ra lly in g  p o in t is  o b v io u s ly  the 
re p o r te d ly  h ig h  y ie ld s  ob ta ined  in  n e ig h b o rin g  T a iw an . T h e re  is  a g e n e ra l 
fe e lin g  o f o p tim is m  in  th a t the P h ilip p in e s  is fa vo re d  w ith  b e tte r  c lim a te , 
le t  a lone the fa c t th a t m i lk f is h  is  an ind igenous species in  the c o u n try .
B u t w h ile  the o v e ra ll o b je c tive  is  w e ll- fo u n d e d , the p re -o c c u p a tio n  
is  so s tro n g  to w a rd  a ch ie v ing  i t  on the b a s is  o f m e re ly  in c re a s in g  y ie ld  
p e r u n it  a re a  such th a t o th e r a lte rn a t iv e  and e q u a lly  e ffe c tiv e  m ethods 
a re  e ith e r  fo rg o tte n  o r  s im p ly  no t re co gn ize d . F o r  ins tance , sh o rte n in g  
the a c tu a l c u ltu re  p e rio d  w i l l  enable one to  have m o re  n u m be r o f c ro p p in g s  
p e r  u n it  t im e  in  a g iven  a re a . The v ia b i l i t y  o f th is  approach  re s ts  upon 
the  p resence  o f a w o rka b le  pond sys te m  and m ethods w h ich  w i l l  p e rm it  
t ra n s fe r  o r  m o ve m e n t o f r e la t iv e ly  la rg e -s iz e d  f is h  in to  ponds fo r  u lt im a te  
re a r in g  to  d e s ire d  m a rk e ta b le  s ize . T h is  w ay, too, th e re  is  m a x im u m  
u t i l iz a t io n  o f p ropaga ted  food  s ince  m u ch  o f i t  does no t re m a in  long 
unconsum ed in  the pond ju s t  to  d e te r io ra te , as is  o ften  the case when 
s m a ll-s iz e d  f is h  a re  s tocked  in  a pond h e a v ily  laden w ith  food.
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Other ways of improving the operation w ill involve minim izing wastage 
in the use of fe rtilize rs  and s im ila r m ateria l inputs, and reducing the 
mortality of fry  and fingerlings, thus resulting directly to a decrease in the 
cost of production.
A more or less d irect approach w ill be the use of feeds which w ill 
lead to stocking of ponds with fry  or fingerlings at higher densities. A 
scheme may be developed whereby fingerlings are reared to marketable 
size subsisting on natural food and supplemental feeds; or fingerlings kept 
on maintenance feed rations fo r a prolonged period to serve the need for 
stocks during off-seasons.
Perhaps one approach least given attention to as a means of improv­
ing the overall operation of a fishpond is the adoption of more efficient 
methods of harvesting, storing and transporting to insure high quality 
produce. Although not d irectly involved in the actual rearing of the fish, 
these activities are, beyond question, as important.
Polyculture is a generally accepted method in maximizing production 
from ponds. Such culture system for m ilkfish along with other commercial 
fishes constitutes another alternative.
A remote possibility, at least at this stage, is to develop fast­
growing strains of m ilkfish. The current trend in improving yields fo r 
land crops exemplifies this approach. Perhaps, it  was once a remote 
possibility even for these land crops.
Contributions Made by the Academic Community
The credit for having f ir s t  attempted to apply technology farming for 
m ilkfish goes to the early biologists of the Bureau of Fisheries and Aquatic 
Resources. Except fo r a handful, these workers were men of varied 
disciplinary background in natural sciences and agriculture. In later years, 
the rank swelled, this time with men trained in aquaculture at the then 
Philippine Institute of Fisheries Technology. Altogether, their contributions 
provided much of the framework within which present research and develop­
mental efforts are pursued.
Early Trends in Research
A t the outset, pond fe rtiliza tion  as the prim ary tool fo r increasing 
m ilkfish pond production drew much of the research efforts. Even before 
a fu ll understanding of the method was attained, the use of fe rtilize rs , 
especially the inorganic type, became widely practised. The effect on the 
overall production was apparently favorable even when assuming that
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fe r t i l iz a t io n  was p ra c tis e d  in d is c r im in a te ly .
Pond fe r t i l iz a t io n  was fo llo w e d  by a tte m p ts  to  adopt m u lt ip le  - s ized  
s to ck in g  and the use o f su p p le m e n ta l feeds, tw o sys tem s co n s tra in e d  by  the 
absence o f a u n ifo rm ity  in  the supp ly  o f m ilk f is h  f in g e r l in g s  o f the d e s ire d  
s ize s  and by a la ck  in  the supp ly  o f lo w -c o s t feed m a te r ia ls ,  re s p e c t iv e ly .
One s ing le  in n o va tive  p ra c t ic e  w h ich  p roduced  the b ig g e s t im p a c t 
on m i lk f is h  c u ltu re  is  the sw itc h  f r o m  " lu m u t"  to  la b - la b  as source  o f food 
in  the re a r in g  pond. T h is  p ra c tic e  e ve n tu a lly  developed in to  a m o d if ie d  
v e rs io n  o f the Ta iw anese m ethod, and to  m any f is h  fa rm e rs ,  its  success 
in  te rm s  o f in c re m e n ta l in c re a se  in  p ro d u c tio n  is  the m u ch -a w a ite d  
b re ak th ro u g h .
L a b - la b  a n d /o r  P lank ton  M ethod
The change f r o m  " lu m u t"  to la b - la b  g ives a good exam ple  o f w ha t 
m a y  be lo o s e ly  te rm e d  "s e le c tiv e  food p ro p a g a tio n " in  ponds. T h is  
techn ique cou ld  open new p o s s ib i l i t ie s  in  the c u ltu re  o f pond fis h e s , th a t 
is , by  s e le c t iv e ly  g ro w in g  the type o r  g roup o f p lan ts  o r  a n im a ls  m o s t 
su ita b le  to  the feed ing  h a b it o f the f is h .
The deve lopm en t o f the p la n k to n  m ethod is e s s e n tia lly  ano the r 
step tow a rds  th is  d ire c t io n . T h is  m e thod  should  be co n s id e re d  m o re  as 
a c o m p lim e n t to , ra th e r  than  a d ire c t  re fu ta t io n  of, the la b - la b  m e thod  
s ince  in h e re n t p h y s ic a l con d itio n s  in  ponds a ttendan t to  one m a y  no t 
n e c e s s a r ily  f u l f i l l  the re q u ire m e n ts  o f the o th e r. T h is  is so e s p e c ia lly  
when th in k in g  in  te rm s  o f the n o rm a lly  deep w a te r sys te m  fo r  the p lank ton . 
H ow ever, one cannot e n t ire ly  p re c lu d e  a p la n k to n  sys te m  in  sha llo w  ponds, 
in  w h ich  case, the p lank ton  m ethod  becom es bo th  a lte rn a tiv e  and c o m p li­
m e n ta ry  to  th a t o f la b - la b . In  f a c t , 1 some o f the f ie ld  e xp e rim e n ts  conducted 
by the In land  F is h e r ie s  P ro je c t  a im  to  d e te rm in e  the fe a s ib i l i t y  o f sha llo w  
p la n k to n  ponds in  the c u ltu re  o f m i lk f is h .
Pond F e r t i l iz a t io n
The la b - la b  m ethod  gave r is e  to  a num ber o f fe a tu re s  in  the 
m anagem ent o f m i lk f is h  ponds. T h re e  a re  co n s id e re d  m o s t s ig n if ic a n t, 
n a m e ly : (1) the use o f t ra d it io n a l o rg a n ic  m a te r ia ls  to fe r t i l iz e  ponds 
and a t the same tim e  as food fo r  fis h e s ; (2) the e ra d ic a tio n  and c o n tro l 
o f p re d a to rs  and o th e r pes ts , us ing  p e s tic id e s  and o th e r a g r ic u ltu ra l 
ch e m ica ls ; and (3) the im p o rta n ce  o f a s y s te m a tic a lly  and w e ll p lanned 
pond c o m p a rtm e n t s ys te m  and o f le ve le d  ponds.
The response to  the use o f o rg a n ic  fe r t i l iz e r s  was spontaneous
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and fa v o ra b le . A s in  the case o f in o rg a n ic  f e r t i l iz e r s ,  the a p p lic a tio n  o f 
o rg an ic  fe r t i l iz e r s  Lacks s p e c if ic  re q u ire m e n ts  in  am ounts and doses. 
C h icken  m anure  and r ic e  b ra n  becam e the p r im e  m a te r ia ls ,  and as a 
re s u lt ,  the p r ic e s  o f these co m m o d itie s  have s ince  then gone up s te a d ily . 
T h is  b r in g s  to  m in d  the in h e re n t d isadvantage o f such fo rm s  o f fe r t i l iz e r s  
in  th a t they  a re  b u lky , s lo w -a c tin g , low  in  contents o f m a jo r  p la n t n u tr ie n ts  
and conducive to  a ccu m u la tio n  o f h a rm fu l re s id u a l m a te r ia ls .  T h e ir  cos t 
is  no t n e c e s s a r ily  lo w e r than  th a t o f in o rg a n ic  f e r t i l iz e r s ,  e s p e c ia lly  when 
the a va ila b le  n u tr ie n ts  and expense o f tra n s p o r t and hau ling  a re  co ns ide red . 
H ow ever, th e ir  be ing lo c a lly  a v a ila b le  (o r c rea ted  as in  the case o f com post) 
a t tim e s  m akes th e ir  use m o re  fa v o ra b le .
In  any case, i t  w ou ld  be bes t to  th in k  of m ethods developed not 
m e re ly  to id e n tify  p o te n tia l f e r t i l i z e r  m a te r ia ls  bu t a lso  to  m a x im iz e  
th e ir  e ffe c tive n e ss  when a p p lied  in  ponds, be i t  o rg an ic  on ly , in o rg a n ic  
o n ly  o r th e ir  co m b in a tio n . A s an exam ple , the use o f p la t fo rm s  m a y  be 
c ite d . The m ethod was in tro d u c e d  by the In land  F is h e r ie s  P ro je c t .  The 
idea is  to  p re v e n t con ta c t betw een in o rg a n ic  f e r t i l iz e r  and s o il,  o th e rw ise , 
some of the u s e fu l e lem en ts  in  the f e r t i l i z e r  m ay  becom e c h e m ic a lly  t ie d  
up in  the s o il and u n a va ila b le  to  p la n ts . S im ila r ly ,  p re l im in a ry  s tud ies  
have ind ica ted  th a t the use of  phosphate fe r t i l iz e r s  com pares  fa v o ra b ly  
w ith  the use o f n itro ge n -p ho sp h a te  fe r t i l iz e r s  in  ponds th a t have c o n s is te n tly  
re ce ive d  o rg an ic  f e r t i l iz e r s  in  p re v io u s  c ro p p in g s . I f  such is  the case, th is  
p ra c tic e  w i l l  c o n s id e ra b ly  le sse n  the  re q u ire d  am oun t o f f e r t i l i z e r  inp u t.
P o ly c u ltu re
To date, th e re  is  no c u ltu re  sys te m  in  b ra c k is h w a te r  ponds th a t 
w i l l  q u a lify  as p o ly c u ltu re . P enae id  s h r im p s  n o rm a lly  g ro w  w ith  m i lk f is h  
out o f w ild  f r y  ga in ing  e n try  in to  the  ponds d u r in g  w a te r  fre s h e n in g  o r 
flo o d in g . F r y  o f t ig e r  s h r im p s  (Penaeus m onodon) a re  o c c a s io n a lly  
s tocked  w ith  m ilk f is h ,  b u t no s p e c if ic  m anagem ent p ra c tic e  is  un de rta ke n  
fo r  th is  pu rpose .
Am ong the m a n y  c o m m e rc ia l spec ies of f is h  found in  b ra c k is h w a te r, 
t i la p ia  p ro b a b ly  o ffe rs  the b e s t p ro b a b ili ty  o f com b in ing  w ith  m i lk f is h  in  a 
p o ly c u ltu re  sys te m . I t  th r iv e s  and g row s w e ll  in  b ra c k is h w a te r  ponds, 
b u t its  v e ry  h ig h  re p ro d u c tiv e  ca p a c ity  m akes i t  u n d e s ira b le . C u rre n t 
s tud ies  a t the F re s h w a te r  A q u a c u ltu re  C en te r (F A C /I F P ), a t C e n tra l Luzon  
State U n iv e rs ity  have com e up w ith  a n e a r p e r fe c t m ethod  fo r  c o n tro ll in g  
re p ro d u c tio n  in  t i la p ia .  By a p p ly ing  the techn ique c a lle d  "s e x  re v e rs a l" ,  
w h ic h  in vo lve s  su b je c tin g  the f r y  to  a d ie t tre a te d  w ith  syn th e tic  ho rm one , 
p ro d u c tio n  o f m onosex t i la p ia  is  m ade p o ss ib le . In  ponds, i t  m eans an 
a l l-m a le  o r  a ll- fe m a le  t i la p ia  p o p u la tio n  w i l l  n o t re p ro d u ce  re s u lt in g  in  
b ig g e r and fa t te r  f is h .  I t  was a lso  e s ta b lish e d  th a t g e n e ra lly , fo r  t i la p ia ,  
m a le s  g ro w  b e tte r  than fe m a le s . A  p o ly c u ltu re  sys te m  of, say, a ll-m a le
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t i la p ia  stocked w ith  m i lk f is h  a t o p tim u m  d e n s itie s  w ou ld  m ean m o re  y ie ld .
F ie ld  t r ia ls  on m i lk f is h - t i la p ia  c u ltu re  a re  a lre a d y  unde rw ay  a t the 
B ra c k is h w a te r A q u a cu ltu re  C en te r (B A C). M e n tio n  m ay  a lso  be m ade of 
an e x p e r im e n t on the e ff ic a c y  o f m ilk f is h - s h r im p  (Penaeus s e m is u lc a tu s ) 
c u ltu re .
F is h  M o r ta l i ty  o r S u rv iv a l
A s im p lie d  e a r l ie r ,  the ra te  o f s u rv iv a l o r  m o r ta l i t y  o f m ilk f is h  
f r y  and f in g e r lin g s  d u r in g  tra n s p o r t  and c u ltu re  d ir e c t ly  a ffe c ts  the o v e ra ll 
c o s t o f o p e ra tio n . The reasons a re  v e ry  obv ious. In  sp ite  o f the v e ry  
im p o r ta n t na tu re  o f th is  p ro b le m , m o re  so in  the l ig h t  o f the p re s e n t 
c r i t ic a l  supp ly  o f m i lk f is h  f r y  and f in g e r l in g s , th e re  is  a d e a rth  o f re s e a rc h  
s tud ies  a im ed  a t s p e c if ic  s o lu tio n s . O ften  the conduct o f re s e a rc h  deve lop  
e ffe c tiv e  re a r in g  m ethods s im p ly  m akes use o f the ra te  of s u rv iv a l o r 
m o r ta l i ty  as one o f the in d ice s  in  eva lu a tin g  re s u lts .  Such use is  o f 
cou rse  v a lid , bu t w ha t is  s tre s s e d  he re  is th a t in  m any ins ta nce s , reasons 
fo r  ob ta in ing  h igh  o r  low  s u rv iv a l ( o r . M o r ta li ty )  a re  no t ana lyzed , i f  a t a l l  
id e n tif ie d . D oing so w i l l  lend m o re  m e a n in g fu l in te rp re ta t io n  o f re s u lts .
On the su b je c t o f s u rv iv a l o r m o r ta l i ty ,  the In land  F is h e r ie s  P ro je c t 
fo llo w e d  up an e a r l ie r  s tudy on the s a lin ity  to le ra n ce  o f m i lk f is h  f r y  and 
f in g e r l in g s . The e x p e r im e n t was m o d if ie d  by sub je c tin g  f r y  and f in g e r l in g  
to  v a rio u s  ranges o f in c re a s in g  o r d e c rea s in g  s a lin it ie s  f r o m  a n u m be r o f 
s a lin ity  bases. Onset and inc idence  o f s tre s s  o r detahs w e re  m e a su re d . 
The re s u lts  now p ro v id e  f is h e ry  b io lo g is ts  and f is h  fa rm e rs  a guide in  
a c c lim a tin g  o r t r a n s fe r r in g  m i lk f is h  f r o m  one s a lin ity  le v e l to  a n o th e r.
E q u a lly  im p o r ta n t is  the on ly  known in v e s tig a tio n  m ade so fa r  on 
the p e r io d ic a l occurrence  o f f is h  k i l ls  in  b ra c k is h w a te r  ponds. T h is  
phenom enon is  u s u a lly  a sso c ia te d  w ith  m od e ra te  to  heavy ra in s  and has 
long been a d read  to  fish p on d  ow ners and a puzz le  to  f is h e ry  b io lo g is ts , 
I t s e l f  a w itne ss  to  a f is h  k i l l ,  the BAG was able t o  m o n ito r  as b e s t as 
i t  cou ld , m e te o ro lo g ic a l, l im n o lo g ic a l and f is h  co n d itio n s  in ' a n u m be r o f 
e x p e r im e n ta l ponds. I t  was concluded th a t s tre s s  and k i l ls  w e re  caused 
by ra p id  and le th a l changes in  pH and s a lin ity .  The re s u lt ,  how ever, 
cou ld  have been in flu e n ce d  b y  lo c a l co n d itio n s  s p e c if ic  to  the BAG ponds, 
so th a t i t  is  qu ite  p re m a tu re  a t th is  stage to  g e n e ra lize  tha t these f in d ­
ings app ly  to  a l l  cases. A t  m o s t pH and s a lin ity  w e re  id e n tif ie d  as 
p o te n tia l danger fa c to rs  i f  a llo w ed  to f lu c tu a te  ra p id ly .  P ra c t ic a l m e a ­
su res  m a y  then  be ap p lied  to  p re v e n t the same to  happen.
Thus fa r ,  these a re  the g e n e ra l a reas  o f re s e a rc h  and deve lo p ­
m e n t on m i lk f is h  pond p ro d u c tio n  w h ich  invo lve  m uch  o f the e ffo r ts  of 
the academ ic co m m u n ity . To s u m m a riz e  b r ie f ly ,  they  a re : (1) pond
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fe r t i l iz a t io n  to  m a x im iz e  use o f o rg an ic  and in o rg a n ic  fe r t i l iz e r s ;  
(2) se le c tiv e  food p ro p a g a tio n  to  d e te rm in e  the m o s t su ita b le  type o f food 
fo r  m ilk f is h ;  (3) in te n s ive  c u ltu re  sys te m  th ro u gh  f is h  nu trition ; (4) p o ly ­
c u ltu re  fo r  in c re a s in g  to ta l y ie ld ; and (5) pond lim n o lo g y  to  in s u re  h igh  
s u rv iv a l.
A  R e tro sp e c t
F o r  gene ra tions  the f is h  fa rm e r  ru le d  i t  a lone ove r the m ilk f is h .  
F o r  a l l  and su nd ry , he is  the m a e s tro  o f the a r t ;  nobody questioned  h is  
s k i l ls  and the w ays they w e re  ap p lied . The new g e ne ra tio n  d id  ju s t  th a t - -  
to  le a rn  m o re  than to  o ffend. F o r  a iong w h ile  the fa rm e r  w atched w ith  
detached fe e lin g . F in a l ly  bo th  came to  speak o f a com m on goa l. Science 
and techno logy have won a new f r o n t ie r .
To the f is h  fa rm e r  the m o tiv a tio n  is g e n e ra lly  to w a rd  econom ic 
ga ins; to  the b io lo g is t and te ch n o lo g is t, to  pursue  a l i fe  c a re e r; and to  
the a d m in is tra to r ,  to m a x im iz e  u t i l iz a t io n  o f m en, sc ience, p u b lic  funds 
and n a tu re ' s re so u rce s  fo r  the b e n e fit o f s o c ie ty . Each has a goa l and 
a l l  b lend in  ha rm o n y . So be i t .
